Inhibition of the growth of glioblastomas by CGP 41251, an inhibitor of protein kinase C, and by a phorbol ester tumor promoter.
Protein kinase C (PKC) plays a central role in signal transduction pathways that mediate the action of certain growth factors, tumor promoters, and cellular oncogenes. To explore whether PKC might be an appropriate target for the chemotherapy of human brain tumors, cell lines were established from five glioblastomas, one mixed gliosarcoma and glioblastoma, two astrocytomas, and one choroid plexus carcinoma. The staurosporine derivative CGP 41251, an inhibitor of PKC, inhibited cell proliferation in all nine cell lines with an IC50 in the range of 0.4 micrometer. Drug withdrawal and clonogenicity assays showed that CGP 41251 induced an irreversible growth arrest. Three cell lines were examined in detail: two human glioblastoma cell lines, GB-1 and GB-2, and one gliosarcoma cell line, GS-1. All of these three cell lines were highly aneuploid and displayed morphologies and immunohistochemical markers characteristic of the glial lineage. The compound 12-O-tetradecanoylphorbol-13-acetate (TPA), a tumor promoter and activator of PKC, also inhibited the growth of these cell lines. CGP 41251 in combination with TPA caused further growth inhibition. Cultures treated with CGP 41251 displayed an increase in the fraction of cells in G2-M, a decrease of cells in S phase, and no consistent effect on G0-G1. Immunohistochemical analyses demonstrated that growth inhibition by CGP 41251 was associated with the formation of giant nuclei with extensive fragmentation and apoptotic bodies. These effects of CGP 41251 were abrogated by withdrawal of serum from the medium or by exposure of these cells to aphidicolin, actinomycin D, cycloheximide, or TPA. In contrast to the effects seen with the glioblastoma cell lines, nontransformed astrocyte lines remained viable in the presence of 0.4 and 0.8 micrometer CGP 41251 and displayed only a slight increase in the fraction of giant nuclei with fragmentation. The antitumor activity of CGP 41251 was demonstrated in vivo against xenografts of the glioblastoma cell lines U87 MG and U373 MG. These findings suggest that CGP 41251 might be a useful agent for the treatment of glioblastomas.